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eMethods - Search strategy for previous systematic review

The previous systematic review used a two-stage approach. First, we searched for systematic reviews of
randomized controlled trials assessing antihypertensive treatment. All trials included in any previous
systematic review were judged in full text against our eligibility criteria. We then performed an additional
search for randomized controlled trials published after the latest previous search (with a few months
overlap to account for time lag in indexing).

Search strategy systematic reviews

We used the phrase ("blood pressure lowering" OR "blood-pressure lowering" OR "blood pressure-
lowering" OR antihypertensive) AND (mortality OR myocardial OR stroke) in all databases, adding the
filter for meta-analyses in PubMed.

The titles of the retrieved articles were browsed to identify reviews concerning the effect of BP lowering
on death, cardiovascular events and renal disease. Reviews concerning treatment of other conditions,
effects of specific agents, or the effect of BP lowering on other outcomes, were discarded. All randomized
controlled trials included in any of the reviews deemed relevant were retrieved in full text and judged
according to the above eligibility criteria.

Search strategy for randomized controlled trials

We used the phrase ("blood pressure lowering" OR "blood-pressure lowering" OR "blood pressure-
lowering" OR antihypertensive) AND (mortality OR myocardial OR stroke), adding ("2015/11/01"[Date -
Publication] : "3000"[Date - Publication]) to the PubMed search and limiting the CENTRAL search to
2015-2017.

We also performed an alternative PubMed search, using the phrase (("blood pressure lowering" OR
"blood-pressure lowering" OR "blood pressure-lowering” OR antihypertensive) AND ("2015/11/01"[Date
- Publication] : "3000"[Date - Publication])) with RCT filter.
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eFigure 1 - PRISMA flow chart

Trials identified through Primary records
previous systematic screened by titles: 1024
review: 220 - PubMed: 841
Trials excluded: 201 - CENTRAL: 183
- 46 trials comparing agents
- 60 MI/CHF/LVD trials
- 31 trials of insufficient size
- 9trials with high risk of bias | v

- 4 trials without BP or Trials assessed by
outcome data abtratcs: 21

- 53 trials outside BP limits

- 2trials with open-label
targets

A 4

Trials included from
previous review: 18

A 4

Trials included from

primary search for
trials: 0

A 4

Number of trials
included in our final
analyses: 18

CENTRAL = Cochrane Central Register for Controlled Trials. MI = myocardial infarction. CHF = congestive
heart failure. LVD = left ventricular dysfunction. BP = blood pressure.
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eFigure 2 — Forest plot for cardiovascular mortality

Cardiovascular mortality

cv cv
Study deaths Participants deaths Participants Relative %
acronym treated treated (n) control control (n) Risk (95% Cl)  Weight

Primary prevention

ACTIVEI 666 4498 646 4478 - 1.03 (0.93, 1.13) 38.29
ALTITUDE 246 4151 215 4188 - 1.15(0.97, 1.38) 23.73
DREAM 12 2571 10 2593 —t— 1.21 (0.52, 2.80) 1.86
HOPE3 155 6291 170 6301 —— 0.91(0.74,1.13) 18.91
NAVIGATOR 128 4194 116 4207 — 1.11 (0.86, 1.42) 15.60
PHARAO 0 505 0 503 1.00 (0.02, 50.10)0.09
PREVEND IT5 431 3 433 —_— 1.67 (0.40, 6.96) 0.66
ROADMAP 15 2182 3 2159 —_— 4.95 (1.43, 17.06)0.87
Subtotal (I-squared = 27.3%, p = 0.211) D 1.07 (0.95, 1.20) 100.00
Coronary artery disease

ACTION 178 3644 177 3661 —_ 1.01(0.82, 1.24) 22.73
EUROPA 215 6107 249 6108 - 0.86 (0.72, 1.03) 25.08
HOPE 282 4645 377 4652 - 0.75 (0.65, 0.87) 28.25
PART-2 8 308 18 308 —_— 0.44 (0.20, 1.01) 3.05
PEACE 146 4092 152 4064 —_— 0.95 (0.76, 1.19) 20.90
Subtotal (I-squared = 55.7%, p = 0.061) 0.86 (0.74, 1.00) 100.00

NOTE: Weights are from random effects analysis

Favours treatment Favours no treatment

CV = cardiovascular.

Random-effects metaregression for interaction (p=0.047)
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eFigure 3 — forest plot for myocardial infarction

Myocardial infarction

Study MI Participants MI Participants Relative %

acronym treated treated (n) control control (n) Risk (95% Cl)  Weight

Primary prevention

ACTIVEI 143 4498 135 4478 — 1.05 (0.84, 1.33)25.49
ALTITUDE 147 4151 142 4188 — 1.04 (0.83, 1.31)26.61
BCAPS 3 396 5 397 * 0.60 (0.14, 2.50)0.67
DREAM 13 2571 11 2593 - 1.19 (0.53, 2.66)2.13
HOPE-3 52 6291 62 6301 —_— 0.84 (0.58, 1.21)10.15
NAVIGATOR 138 4194 140 4207 —_— 0.99 (0.78, 1.25)25.56
PHARAO 4 505 5 503 + 0.80 (0.22, 2.95)0.80
VA NEPHRON 52 704 40 705 —— 1.30 (0.87, 1.94)8.59
Subtotal (I-squared = 0.0%, p = 0.835) <> 1.03 (0.91, 1.15)100.00

Coronary artery disease

ACTION 267 3644 257 3661 —_— 1.04 (0.8, 1.23)27.34
EUROPA 320 6107 418 6108 — 0.77 (0.66, 0.88)30.01
HOPE 459 4645 570 4652 —— 0.81(0.72, 0.91)32.86
PART-2 22 308 33 308 _— 0.67 (0.40, 1.12)6.98
SCAT 8 229 13 231 - 0.62 (0.26, 1.47)2.81
Subtotal (I-squared = 60.0%, p = 0.040) O 0.83 (0.72, 0.97) 100.00

NOTE: Weights are from random effects analysis

T T
5 1 2

Favours treatment Favours no treatment

MI = myocardial infarction.

Random-effects metaregression for interaction (p=0.061)
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eFigure 4 — forest plot for stroke

Stroke

Study Stroke Participants Stroke Participants

acronym treated treated (n) control control (n)

Primary prevention

ACTIVE | 379 4498 41 4478 -
ALTITUDE 147 4151 122 4188 ==
BCAPS 1 396 7 397 -

DREAM 4 2571 8 2593 _*—l—
HOPE-3 75 6291 94 6301 ——
NAVIGATOR 105 4194 132 4207 ==
PHARAO 3 505 1 503

PREVEND IT 1 431 10 433 - |

VA NEPHRON18 704 18 705 —_——
Subtotal (I-squared = 52.9%, p = 0.030) (T
Coronary artery disease

ACTION 77 3644 99 3661 ——
EUROPA 98 6107 102 6108 ==
HOPE 156 4645 226 4652 -
PART-2 7 308 4 308

PEACE ! 4092 92 4064 ——
SCAT 2 229 9 231

Subtotal (I-squared = 36.6%, p = 0.163) <>

NOTE: Weights are from random effects analysis

Relative %
Risk (95% CI)  Weight

0.92 (0.80, 1.05) 26.99
1.22 (0.96, 1.54) 21.55
0.14 (0.02, 1.16) 0.90
0.50 (0.15, 1.67) 2.59
0.80 (0.59, 1.08) 18.17
0.80 (0.62, 1.03) 20.67
2.99 (0.31, 28.63p.78
0.10 (0.01, 0.78) 0.94
1.00 (0.53, 1.91) 7.41
0.89 (0.73, 1.09) 100.00

0.78 (0.58, 1.05) 21.56
0.96 (0.73, 1.27) 23.25
0.69 (0.57, 0.84) 31.15
1.75 (0.52, 5.92) 2.11
0.77 (0.56, 1.04) 20.56
0.22 (0.05, 1.03) 1.37
0.79 (0.66, 0.94) 100.00

Favours treatment

Random-effects metaregression for interaction (p=0.329)

Brunstrom M, Carlberg B. BMJ Open 2019; 9:€026686. doi: 10.1136/bmjopen-2018-026686
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eFigure 5 — forest plot for heart failure

Heart failure

Heart Heart
Study failure Participants failure Participants Relative %
acronym treated treated (n) control control (n) Risk (95% CI) Weight

Primary prevention

ACTIVE | 482 4498 551 4478 == 0.87 (0.78, 0.98)44.53
ALTITUDE 205 4151 219 4188 —— 0.94 (0.78, 1.14)24.51
DREAM 12 2571 4 2593 +- 3.03 (0.98, 9.37)0.90
HOPE-3 21 6291 29 6301 —_— 0.73 (0.41, 1.27)3.54
NAVIGATOR 91 4194 94 4207 —_—— 0.97 (0.73, 1.29)12.30
VA NEPHRON89 704 106 705 —_—— 0.84 (0.65, 1.09)14.23
Subtotal (I-squared =17.7%, p = 0.299) <> 0.90 (0.81, 1.00)100.00

Coronary artery disease

ACTION 86 3644 121 3661 —_— 0.71 (0.54, 0.94)21.50
EUROPA 63 6107 103 6108 —_—— 0.61 (0.45, 0.84)16.47
HOPE 141 4645 160 4652 —— 0.88 (0.71, 1.10)32.21
PART-2 7 308 9 308 - 0.78 (0.29, 2.06)1.68
PEACE 115 4092 152 4064 e 0.75 (0.59, 0.95)28.13
Subtotal (I-squared = 0.0%, p = 0.433) <> 0.76 (0.67, 0.86)100.00

NOTE: Weights are from random effects analysis

T T
5 1 2

Favours treatment Favours no treatment

Random-effects metaregression for interaction (p=0.072)
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eFigure 6 — forest plot for hypotension-related AEs

Study Hypotension Participants Hypotension Participants

acronym treated treated (n)

Primary prevention

ACTIVE | 127 4498
ALTITUDE 519 4151
HOPE-3 217 6291
NAVIGATOR 1964 4194
ROADMAP 58 2182
VANEPHRON 11 704

Subtotal (I-squared = 90.3%, p = 0.000)

Coronary artery disease

ACTION 304 3644
EUROPA 60 6107
HOPE 88 4645

Subtotal (I-squared = 85.9%, p = 0.001)

NOTE: Weights are from random effects analysis

control

64

357

130

1680

254

70

control (n)

4478
4188
6301
4207
2159

705

3661
6108

4652

Hypotension-related AE

Relative %

Risk (95% Cl) ~ Weight

—— 1.98 (1.47, 2.66) 18.54
- 1.47 (1.29, 1.67) 23.11

—— 1.67 (1.35, 2.07) 20.98

- 1.17 (1.12,1.23) 24.26
—————%———> 0.56(4.14,22.12)6.92

RN 1.38 (0.56, 3.40) 6.19

O 1.71 (1.32, 2.22) 100.00

—— 1.20 (1.02, 1.41) 38.71
—_— 3.53 (2.06, 6.04) 26.75
T 1.26 (0.92, 1.72) 34.53

<> 1.63 (1.01, 2.63) 100.00

AEs = adverse events

Favours treatment Favours no treatment

Random-effects metaregression for interaction (p=0.798)
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eFigure 7 — forest plot for renal impairment

Discontinuation due to renal impairment

Renal Renal
Study impairment Participants impairment Participants
acronym treated treated (n) control control (n)

Primary prevention

ACTIVEI 43 4498 24 4478 —_—
ALTITUDE 65 4151 54 4188 ——

DREAM 99 2571 88 2593 =

HOPE3 82 6291 20 6301 —8—
Lewis-93 25 205 43 200 —_—

NAVIGATOR 136 4194 146 4207 DG

ROADMAP 5 2182 2 2159

VA NEPHRON130 704 80 705 =
Subtotal (I-squared = 71.6%, p = 0.001) <<>

Coronary artery disease

EUROPA 20 6107 16 6108 —_——
Subtotal (l-squared = .%, p =) <>

NOTE: Weights are from random effects analysis

Relative %

Risk (95% CI)  Weight

1.78 (1.08, 2.93) 11.33
1.21 (0.85, 1.74) 14.31
1.13 (0.86, 1.50) 16.03
1.60 (0.92, 2.80) 10.21
0.57 (0.36, 0.89) 12.24
0.93 (0.74,1.18) 17.16
2.47 (0.48, 12.74R.16

1.63 (1.26, 2.11) 16.55

1.20 (0.93, 1.55) 100.00

1.25 (0.65, 2.41) 100.00

1.25 (0.65, 2.41) 100.00

T T
5 1 2

Favours treatment Favours no treatment

Random-effects metaregression for interaction (p=0.936)

Brunstrom M, Carlberg B. BMJ Open 2019; 9:€026686. doi: 10.1136/bmjopen-2018-026686
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eFigure 8 — Sensitivity analysis excluding trials not reaching < 130 mm Hg

Primary prevention - restricted to trials reaching < 130 mm Hg

Study Participants (n) Participants (n) Events (n) Events (n) Relative %

acronym  treated control treated  control Risk (95% CI)  Weight

All-cause mortality |

DREAM 2571 2503 31 32 0.98 (0.60, 1.60) 7.57
HOPE3 6291 6301 342 349 — 0.98 (0.85, 1.13) 86.80
PREVEND IT 431 433 5 4 * 1.26 (0.34, 4.64) 1.07
ROADMAP 2182 2159 2 15 — 1.72 (0.91,3.23) 4.56
Subtotal (I-squared = 0.0%, p = 0.397) <> 1.01 (0.8, 1.16) 100.00

Major cardiovascular events

DREAM 2571 2593 27 29 ——ee. 0.94 (0.56, 1.58) 8.54
HOPE-3 6291 6301 260 279 —_— 0.93 (0.79, 1.10) 84.94
PREVEND IT 431 433 18 24 —_— 0.75 (0.42, 1.37) 6.52
Subtotal (I-squared = 0.0%, p = 0.792) <:> 0.92 (0.79, 1.07) 100.00

AEs leading to discontinuation

HOPE3 6291 6301 448 346 —— 1.30 (1.13, 1.49) 38.30
PREVEND IT 431 433 58 18 ——————————————> 3.24(1.94,540)27.23
ROADMAP 2182 2159 85 89 —_— 0.94 (0.71, 1.26) 34.48

Subtotal (I-squared = 88.1%, p = 0.000) <<> 1.49 (0.92, 2.41) 100.00

NOTE: Weights are from random effects analysis

T T
5 1 2

Coronary artery disease - restricted to trials reaching < 130 mm hg

Study Participants (n) Participants (n) Events (n) Events (n) Relative %

acronym treated control treated control Risk (95% Cl) Weight

All-cause mortality

EUROPA 6107 6108 375 420 - 0.89 (0.78,1.02) 53.22
PART-2 308 308 16 25 —_— 0.64 (0.35,1.17) 2.62
PEACE 4092 4064 299 334 - 0.89 (0.77,1.03) 42.95
SCAT 229 231 8 1 0.73(0.30,1.79) 1.21
Subtotal (I-squared = 0.0%, p = 0.734) 0.88 (0.80, 0.97) 100.00

Major cardiovascular events

EUROPA 6107 6108 488 603 -~ 0.81(0.72,0.91) 45.20
PART-2 308 308 29 37 —_— 0.78 (0.49, 1.24) 8.07
PEACE 4092 4064 396 420 - 0.94(0.82,1.07) 41.38
SCAT 229 231 16 30 B 0.54(0.30, 0.96) 5.34
Subtotal (I-squared = 43.9%, p = 0.148) <> 0.84 (0.73,0.96) 100.00

AEs leading to discontinuation

EUROPA 6107 6108 224 13 —— 1.98 (1.59,2.48) 43.46
PART-2 308 308 31 3 ———————————> 10.33(3.19, 33.44)5.46
PEACE 4092 4064 589 264 - 2.22(1.93,2.55) 50.08
Subtotal (I-squared = 73.3%, p = 0.024) <> 2.33(1.70,3.20) 100.00

NOTE: Weights are from random effects analysis

Favours treatment Favours control
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eFigure 9 — sensitivity analysis excluding trials in people with diabetes

Primary prevention - excluding diabetes trials

Study Participants (n) Participants (n) Events (n) Events (n)

acronym treated control treated

All-cause mortality

ACTIVE | 4498 4478 949
BCAPS 396 397 4
DREAM 2571 2593 31
HOPE-3 6291 6301 342
NAVIGATOR 4194 4207 295
PHARAO 505 503 5
PREVEND IT431 433 5

Subtotal (I-squared = 0.0%, p = 0.688)

Major cardiovascular events

ACTIVE | 4498 4478 963
BCAPS 396 397 5
DREAM 2571 2593 27
HOPE-3 6291 6301 260
NAVIGATOR 4194 4207 375
PHARAO 505 503 7
PREVEND IT431 433 18

Subtotal (I-squared = 0.0%, p = 0.593)

AEs leading to discontinuation

HOPE-3 6291 6301 448
NAVIGATOR 4194 4207 556
PREVEND IT431 433 58

Subtotal (I-squared = 90.5%, p = 0.000)

NOTE: Weights are from random effects analysis

control

929

32

349
327

963

29

279

377

24

346
531

Relative %
Risk (95% Cl)  Weight

1.02 (0.94, 1.10) 61.45
057 (0.17, 1.94) 0.27
0.98 (0.60, 1.60) 1.65
0.98 (0.85, 1.13) 18.92
0.90 (0.78, 1.05) 17.33
2.49 (0.49, 12.78D.15
1.26 (0.34, 4.64) 0.23
0.99 (0.93, 1.05) 100.00

1.00 (0.92, 1.08) 61.80
0.39 (0.14, 1.07) 0.37
0.94 (0.56, 1.58) 1.42
0.93 (0.79, 1.10) 14.17
1.00 (0.87, 1.14) 20.81
1.16 (0.39, 3.43) 0.33
0.75 (0.42, 1.37) 1.09
0.98 (0.92, 1.04) 100.00

1.30 (1.13, 1.49) 39.01
1.05 (0.94, 1.17) 39.86
3.24 (1.94,5.40) 21.13
1.45 (1.03, 2.02) 100.00

Favours treatment

Favours control

Note: None of CAD trials were primarily in people with diabetes. Hence, no sensitivity analysis was

performed.
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eFigure 10 — sensitivity analysis excluding trials of dual RAAS-inhibition

Primary prevention - excluding trials of dual RAAS inhibition

Study Participants (n)Participants (n)Events (n) Events (n) Relative %
acronym treated control treated  control Risk (95% Cl)  Weight

All-cause mortality

BCAPS 396 397 4 7 ! 0.57 (0.17, 1.94) 0.66
DREAM 2571 2593 31 32 —_—— 0.98 (0.60, 1.60)4.10
HOPE-3 6291 6301 342 349 —— 0.98 (0.85, 1.13) 47.03
Lewis -93 205 200 8 14 —_— 0.56 (0.24, 1.30)1.38
NAVIGATOR 4194 4207 295 327 —— 0.90 (0.78, 1.05) 43.09
PHARAO 505 503 5 2 2.49 (0.49, 12.789.37
PREVEND IT431 433 5 4 1.26 (0.34, 4.64)0.58
ROADMAP 2182 2159 26 15 -—— 1.72(0.91, 3.23)2.47
Ravid-98 91 93 3 2 1.53 (0.26, 8.96) 0.32
Subtotal (I-squared = 0.0%, p = 0.442) C> 0.96 (0.87, 1.06) 100.00
Major cardiovascular events
BCAPS 396 397 5 13 0.39 (0.14, 1.07)0.97
DREAM 2571 2593 27 29 —_—— 0.94 (0.56, 1.58)3.73
HOPE-3 6291 6301 260 279 — 0.93 (0.79, 1.10)37.10
NAVIGATOR 4194 4207 375 377 —— 1.00 (0.87, 1.14) 54.49
PHARAO 505 503 7 6 1.16 (0.39, 3.43)0.86
PREVEND 17431 433 18 24 —_—— 0.75 (0.42, 1.37) 2.85
Subtotal (I-squared = 0.0%, p = 0.517) < 0.96 (0.86, 1.06) 100.00
AEs leading to discontinuation
HOPE-3 6291 6301 448 346 —— 1.30 (1.13, 1.49) 24.29
Lewis -93 205 200 31 46 —_—— 0.66 (0.44, 0.99) 15.78
NAVIGATOR 4194 4207 556 531 - 1.05 (0.94, 1.17)24.83
PREVEND T431 433 58 18 { —_—— 3.24 (1.94, 5.40) 12.99
ROADMAP 2182 2159 85 89 —— 0.94 (0.71, 1.26) 19.63
Ravid-98 91 93 3 3 1.02 (0.21, 4.93)2.48
Subtotal (I-squared = 83.3%, p = 0.000) <:> 1.16 (0.90, 1.51) 100.00
NOTE: Weights are from random effects analysis

T T

5 1 2

Favours treatment Favours control

Note: None of CAD trials were testing dual RAAS inhibition. Hence, no sensitivity analysis was performed.
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eFigure 11 — sensitivity analysis excluding trials in people with hypertension

Primary prevention - excluding previous hypertension

Study Participants (n)Participants (n)Events (n) Events (n)

acronym treated control

All-cause mortality

BCAPS 396 397
DREAM 2571 2593
HOPE-3 6291 6301
PHARAO 505 503
PREVEND 7431 433
ROADMAP 2182 2159
Ravid -98 91 93

Subtotal (I-squared = 0.0%, p = 0.521)

Major cardiovascular events

BCAPS 396 397
DREAM 2571 2593
HOPE-3 6291 6301
PHARAO 505 503
PREVEND IT431 433

Subtotal (I-squared = 0.0%, p = 0.494)

AEs leading to discontinuation

HOPE-3 6291 6301
PREVEND IT431 433
ROADMAP 2182 2159
Ravid-98 91 93

Subtotal (I-squared = 82.2%, p = 0.001)

treated

31
342

26

27
260

448
58
85

control

32
349
2

4

29
279
6
24

346

89

NOTE: Weights are from random effects analysis

Relative %
Risk (95% Cl)  Weight

057 (0.17,1.94)1.19
0.98 (0.60, 1.60)7.39
0.98 (0.85, 1.13)84.69
2.49 (0.49, 12.78).67
1.26 (0.34, 4.64)1.04
1.72(0.91, 3.23)4.45
1.53 (0.26, 8.96)0.57
1.01 (0.8, 1.16)100.00

0.39 (0.14,1.07)2.13
0.94 (0.56, 1.58)8.20
0.93(0.79, 1.10)81.51
1.16 (0.39, 3.43)1.90
0.75 (0.42, 1.37)6.26
0.91 (0.78, 1.05)100.00

1.30 (1.13, 1.49)36.13
3.24 (1.94, 5.40)25.04
0.94 0.71,1.26)32.24
1.02 (0.21, 4.93)6.60
1.45 (0.93, 2.26)100.00

Favours treatment

Favours control

Coronary artery disease - excluding previous hypertension

Study Participants (n) Participants (n) Events (n) Events (n)

acronym treated control treated control

All-cause mortality

Relative

Risk (95% CI)

089 (0.78, 1.02)
0.85 (0.76, 0.95)
089 (0.7, 1.03)

EUROPA 6107 6108 375 420 ——
HOPE 4645 4652 482 569 —_—
PEACE 4092 4064 299 334 ——
SCAT 229 231 8 1" -

Subtotal (I-squared = 0.0%, p = 0.908) O
Major cardiovascular events

EUROPA 6107 6108 488 603 ——
HOPE 4645 4652 651 826 ——
PEACE 4092 4064 396 420 —_——
SCAT 229 231 16 30 -

Subtotal (I-squared = 55.1%, p = 0.083) <>

AEs leading to discontinuation

EUROPA 6107 6108 224 113
HOPE 4645 4652 88 70
PEACE 4092 4064 589 264

Subtotal (I-squared = 81.1%, p = 0.005)

NOTE: Weights are from random effects analysis

0.73(0.30, 1.79)
087 (0.81, 0.94)

081(0.72, 0.91)
0.79(0.72, 0.87)
094 (0.82, 1.07)
0.54 (0.30, 0.96)

083 (0.74, 0.92)

%

Weight

31.08
43.12
25.09
0.71

100.00

31.96
36.12
28.74
3.17

100.00

—_— 1.98 (1.59, 2.48) 33.53
-_— 1.26 (0.92,1.72) 28.19
—_— 2.22(1.93,2.55) 3827

1.82 (1.36, 2.43)

100.00

Favours treatment

Favours control
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eFigure 12 — sensitivity analysis restricted to trials in people with hypertension

Primary prevention - restricted to previous hypertension

Study Participants (n) Participants (n) Events (n) Events (n)

acronym treated control

All-cause mortality

ACTIVE | 4498 4478
ALTITUDE 4151 4188
Lewis -93 205 200
NAVIGATOR 4194 4207
VANEPHRON 704 705

Subtotal (I-squared = 9.4%, p = 0.353)

Major cardiovascular events

ACTIVEI 4498 4478
ALTITUDE 4151 4188
NAVIGATOR 4194 4207
VANEPHRON 704 705

Subtotal (I-squared = 0.0%, p = 0.458)

AEs leading to discontinuation

ALTITUDE 4151 4188
Lewis -93 205 200
NAVIGATOR 4194 4207
VA NEPHRON 704 705

Subtotal (-squared = 84.8%, p = 0.000)

treated

949
376

295
63

963
590
375
134

563
31

556
173

NOTE: Weights are from random effects analysis

control

539
377
136

46
531
15

Relative %

Risk (95% Cl)  Weight

1.02 (0.94, 1.10)53.38
1.06 (0.92, 1.22)22.54
056 (0.24, 1.30)0.69
0.90 (0.78, 1.05)19.18
1.06 (0.75, 1.47) 4.22
1.00 (0.93, 1.07) 100.00

1.00 (0.92, 1.08) 49.89
1.10 (0.99, 1.23) 26.51
1.00 (0.87, 1.14) 16.80
0.99 (0.80, 1.22)6.80
1.02 (0.97, 1.08) 100.00

1.30 (1.16, 1.46) 29.81
066 (0.4, 0.99) 15.12
1.05 (0.94, 1.17)30.08
151 (1.22, 1.86) 24.99
1.14(0.92, 1.42) 100.00

T
5 1

Favours treatment

T
2

Favours control

Coronary artery disease - restricted to previous hypertension

Study  Participants (n) Participants (n) Events (n)

acronym treated control

All-cause mortality
ACTION 3644 3661

Subtotal (I-squared =.%, p =)

Major cardiovascular events
ACTION 3644 3661

Subtotal (I-squared =.%, p=.)

AEs leading to discontinuation
ACTION 3644 3661

Subtotal (I-squared =.%, p =)

treated

310

444

389

NOTE: Weights are from random effects analysis

Events (n)

control

291

172

Relative %

Risk (95% Cl) ~ Weight

1.07 (0.92, 1.25) 100.00

1.07 (0.92, 1.25) 100.00

0.97 (0.86, 1.10) 100.00

0.97 (0.86, 1.10) 100.00

———— 2.27(1.91,2.70) 100.00

<> 227 (1.91, 2.70) 100.00

5

Favours treatment

Favours control
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eFigure 13 — Primary preventive trials stratified by 10-year cardiovascular risk

All-cause mortality by 10-year risk

Study Deaths Participants Deaths Participants

acronym treated treated (n) control control (n)

10-year risk = 10 %

ACTIVE | 949 4498 929 4478
ALTITUDE 376 4151 358 4188
Lewis -93 8 205 14 200
NAVIGATOR 295 4194 327 4207
PREVEND IT 5 431 4 433
ROADMAP 26 2182 15 2159
Ravid -98 3 91 2 93
VANEPHRON63 704 60 705

Subtotal (I-squared = 6.3%, p = 0.382)

10-year risk < 10 %

BCAPS 4 396 7 397
DREAM 31 2571 32 2593
HOPE-3 342 6291 349 6301
PHARAO 5 505 2 503

Subtotal (I-squared = 0.0%, p = 0.574)

Overall (I-squared = 0.0%, p = 0.566)

NOTE: Weights are from random effects analysis

+

Relative %

Risk (95% CI)  Weight

1.02 (0.94, 1.10) 48.78
1.06 (0.92, 1.22) 16.52
0.56 (0.24, 1.30) 0.4
0.90 (0.78, 1.05) 13.76
1.26 (0.34, 4.64) 0.18
1.72 (0.91, 3.23) 0.79
1.53 (0.26, 8.96) 0.10
1.05 (0.75, 1.47) 2.7
1.01 (0.94, 1.08) 83.34

0.57 (0.17, 1.94) 0.21
0.98 (0.60, 1.60) 1.31
0.98 (0.85, 1.13) 15.02

2.49 (0.49, 12.78)0.12
0.98 (0.85, 1.13) 16.66

1.00 (0.95, 1.06) 100.00

Favours treatment

Favours no treatment

Major cardiovascular events by 10-year risk

Study MACE Participants MACE Participants

acronym treated treated (n) control control (n)

10-year risk =2 10 %

ACTIVE | 963 4498 963 4478
ALTITUDE 590 4151 539 4188
NAVIGATOR 375 4194 377 4207
PREVEND IT 18 431 24 433
VA NEPHRON 134 704 136 705

Subtotal (I-squared = 0.0%, p = 0.463)

10-year risk < 10 %

-
——
—

BCAPS 5 396 13 397
DREAM 27 2571 29 2593
HOPE-3 260 6291 279 6301
PHARAO 7 505 6 503

Subtotal (I-squared = 0.0%, p = 0.392)

Overall (I-squared = 1.8%, p = 0.419)

NOTE: Weights are from random effects analysis

Relative %

Risk (95% Cl)  Weight

1.00 (0.92, 1.08) 42.41
1.10 (0.99, 1.23) 23.45
1.00 (0.87, 1.14) 15.12
0.75 (0.42, 1.37) 0.81
0.99 (0.80, 1.22)6.23

1.02 (0.97, 1.08) 88.02

0.39 (0.14, 1.07)0.28
0.94 (0.56, 1.58) 1.06
0.93 (0.79, 1.10) 10.39
1.16 (0.39, 3.43) 0.25

0.92 (0.79, 1.07) 11.98

1.01 (0.96, 1.06) 100.00

T
5

Favours treatment

Favours no treatment
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Study AEs

acronym treated

10-year risk = 10 %
ALTITUDE 563
Lewis -93 31
NAVIGATOR 556
PREVEND IT 58
ROADMAP 85
Ravid -98 3

VANEPHRON 173

Adverse events by 10-year risk

Participants AEs

treated (n)  control

4151

205

4194

2182

91

704

46

531

18

89

3

115

Subtotal (I-squared = 83.7%, p = 0.000)

10-year risk <10 %

HOPE-3 448

6291

Subtotal (I-squared =.%, p =

346

)

Overall (I-squared = 81.7%, p = 0.000)

Participants

control (n)

4188
200
4207
433
2159
93

705

6301

NOTE: Weights are from random effects analysis

Relative %

Risk (95% Cl)  Weight

1.30 (1.16, 1.46) 17.97
0.66 (0.44, 0.99) 9.57
1.05 (0.94, 1.17) 18.12
3.24(1.94, 5.40) 7.49
0.94 (0.71, 1.26) 12.83
1.02(0.21, 4.93) 1.21
1.51 (1.22, 1.86) 15.30

1.22 (0.97, 1.52) 82.49

1.30 (1.13, 1.49) 17.51

1.30 (1.13, 1.49) 17.51

1.23 (1.03, 1.47) 100.00

T
5

Favours treatment

T
2

Favours no treatment
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eFigure 14 - Lost to follow-up imputed as event-free

Primary prevention - all lost event-free

Total (n)  Total (n)
Study randomized torandomized toEvents (n) Events (n) Relative %
acronym  treatment  control treated  control Risk (95% CI)  Weight

All-cause mortality

ACTIVEI 4518 4498 949 929 - 1.02(0.94, 1.10)48.83
ALTITUDE 4274 4287 376 358 - 1.05 (0.92, 1.21)16.52
BCAPS 396 397 4 7 + —— 0.57 (017, 1.94)0.21
DREAM 2623 2646 31 32 —_—— 0.98 (0.60, 1.60)1.31
HOPE-3 6356 6349 342 349 —— 0.98 (0.85, 1.13)15.04
Lewis-93 207 202 8 14 —_— 0.56 (0.24, 1.30)0.44
NAVIGATOR 4631 4675 295 327 - 0.91(0.78, 1.06)13.68
PHARAO 505 503 5 2 -+ 2.49 (0.49, 12.78).12
PREVEND IT 431 433 5 4 g 1.26 (0.34, 4.64)0.18
ROADMAP 2232 2215 2 15 T—— 1.72(0.91, 3.24)0.79
Ravid-98 97 97 3 2 + 1.50 (0.26, 8.78)0.10
VANEPHRON'24 724 63 60 — 1.05 (0.75, 1.47)2.77
Subtotal (I-squared = 0.0%, p = 0.596) ? 1.00 (0.95, 1.06)100.00
Major cardiovascular events
ACTIVEI 4518 4498 963 963 - 1.00 (0.92, 1.08)43.84
ALTITUDE 4274 4287 590 539 - 1.10(0.98, 1.22)23.23
BCAPS 396 397 5 13 —_—— 0.39 (0.14, 1.07)0.26
DREAM 2623 2646 27 29 —QI— 0.94 (0.56, 1.58)1.01
HOPE-3 6356 6349 260 279 —— 0.93 (0.79, 1.10)10.06
NAVIGATOR 4631 4675 375 377 - 1.00 (0.88, 1.15)14.64
PHARAO 505 503 7 6 T 1.16 (0.39, 3.43)0.23
PREVEND IT 431 433 18 24 0.75 (0.42, 1.37)0.77
VANEPHRON'24 724 134 136 —— 0.99 (0.79, 1.22)5.94
Subtotal (I-squared = 0.0%, p = 0.448) 1.01 (0.96, 1.06)100.00
AEs leading to discontinuation
ALTITUDE 4274 4287 563 437 - 1.29 (1.15, 1.45)18.06
HOPE-3 6356 6349 448 346 —— 1.29(1.13,1.48)17.58
Lewis -93 207 202 31 46 —— 0.66 (0.44, 0.99)9.49
NAVIGATOR 4631 4675 556 531 - 1.06 (0.95, 1.18)18.20
PREVEND IT 431 433 58 18 —_—— 3.24(1.94,5.40)7.41
ROADMAP 2232 2215 85 89 —— 0.95 (0.71,1.27)12.79
Ravid 98 97 97 3 3 1.00 (0.21, 4.83)1.18
VANEPHRON'24 724 173 15 — 1.50 (1.22, 1.86)15.30
Subtotal (I-squared = 81.2%, p = 0.000) < 1.23 (1.03, 1.46)100.00
NOTE: Weights are from random effects analysis

T T

Favours treatment Favours control

Coronary artery disease - all lost event-free

Total (n) Total (n)
Study  randomized to randomized to Events (n) Events (n) Relative %
acronym treatment  control treated  control Risk (95% Cl)  Weight

All-cause mortality

ACTION 3825 3840 310 291 - 1.07 (0.92,1.25) 21.12
EUROPA 6110 6108 375 420 - 0.89(0.78,1.02) 24.72
HOPE 4645 4652 482 569 - 0.85(0.76, 0.95) 29.37
PART2 308 309 16 25 —_— 0.64 (035, 1.18) 2.07

PEACE 4158 4132 299 334 - 0.89(0.77,1.03) 21.75
SCAT 229 231 8 1 073 (0.30,1.79) 0.98

Subtotal (I-squared = 31.4%, p = 0.200) 0.90 (0.83,0.99) 100.00
Major cardiovascular events

ACTION 3825 3840 444 458 -~ 0.97 (0.86, 1.10) 22.35
EUROPA 6110 6108 488 603 - 0.81(0.72,0.91) 2339
HOPE 4645 4652 651 826 - 0.79(0.72,0.87) 25.79
PART-2 308 309 29 37 —_— 0.79 (050, 1.25) 4.23

PEACE 4158 4132 396 420 -~ 0.94(0.82,1.07) 21.43
SCAT 229 231 16 30 —_— 0.54 (0.30,0.96) 2.81

Subtotal (I-squared = 59.7%, p = 0.029) O 0.85 (0.77,0.94) 100.00

AEs leading to discontinuation

ACTION 3825 3840 389 172 —- 227(1.91,270) 25.78
EUROPA 6110 6108 224 13 —— 1.98 (1.58,2.48) 23.67
HOPE 4645 4652 88 70 — 1.26 (0.92,1.72) 19.80
PART2 308 309 31 3 ———————> 1037(3.20,33.55p.63

PEACE 4158 4132 589 264 - 222(1.93,255) 27.12
Subtotal (I-squared = 79.1%, p = 0.001) < 2,05 (1.62,2.61) 100.00

NOTE: Weights are from random effects analysis

Favours treatment Favours control
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eFigure 15 - lost to follow-up imputed as having an event

Primary prevention - all lost with event

Total (n) Total (n) Maximum Maximum
Study randomized torandomized toevents (n) events (n) Relative %
acronym  treatment  control treated  control Risk (95% CI) Weight
All-cause mortality
ACTIVEI 4518 4498 969 949 - 1.02 (0.94, 1.10)36.01
ALTITUDE 4274 4287 499 457 - 1.10 (0.97, 1.23)15.87
BCAPS 396 397 4 7 - 057 (0.17,1.94)0.15
DREAM 2623 2646 83 85 —— 0.99 (0.73, 1.33)2.56
HOPE-3 6356 6349 407 397 - 1.02 (0.90, 1.17)12.68
Lewis -93 207 202 10 16 —_—— 0.61(0.28, 1.31)0.39
NAVIGATOR 4631 4675 732 795 - 0.93 (0.85, 1.02)26.95
PHARAO 505 503 5 2 +- 2.49 (0.49, 12.78).08
PREVEND IT 431 433 5 4 : g 1.26 (0.34, 4.64)0.13
ROADMAP 2232 2215 76 kal —_—— 1.06 (0.77, 1.46)2.24
Ravid-98 97 97 9 6 —_— 1.50 (0.56, 4.05)0.23
VA NEPHRON'24 724 83 79 —_— 1.05 (0.79, 1.40)2.69
Subtotal (I-squared = 0.0%, p = 0.575) ? 1.01 (0.96, 1.05)100.00
Major cardiovascular events
ACTIVE | 4518 4498 983 983 -+ 1.00 (0.92, 1.08)28.87
ALTITUDE 4274 4287 713 638 - 1.12(1.02, 1.24)21.95
BCAPS 396 397 5 13 —_—— 0.39 (0.14, 1.07)0.31
DREAM 2623 2646 79 82 —— 0.97 (0.72, 1.32)3.29
HOPE-3 6356 6349 325 327 —— 0.99 (0.85, 1.15)11.73
NAVIGATOR 4631 4675 812 845 - 0.97 (0.89, 1.06)25.41
PHARAO 505 503 7 6 —_— 1.16 (0.39, 3.43)0.27
PREVEND IT 431 433 18 24 —_—t 0.75 (0.42, 1.37)0.89
VA NEPHRON24 724 154 155 —— 0.99 (0.82, 1.21)7.28
Subtotal (I-squared = 18.6%, p = 0.277) D 1.01 (0.95, 1.07)100.00
AEs leading to discontinuation
ALTITUDE 4274 4287 686 536 - 1.28 (1.16,1.43)17.24
HOPE-3 6356 6349 513 394 - 1.30 (1.15, 1.48)16.76
Lewis-93 207 202 33 48 —_— 0.67 (0.45, 1.00)9.36
NAVIGATOR 4631 4675 993 999 -+ 1.00 (0.93, 1.08)17.73
PREVEND IT 431 433 58 18 —— 3.24 (1.94, 5.40)7.10
ROADMAP 2232 2215 135 145 —— 0.92 (0.74, 1.16)14.01
Ravid-98 97 o7 9 7 —_— 1.29 (0.50, 3.31)2.85
VA NEPHRON'24 724 193 134 —— 1.44 (1.19,1.75)14.94
Subtotal (I-squared = 86.3%, p = 0.000) < 1.20 (1.01, 1.43)100.00
NOTE: Weights are from random effects analysis

T T

5 1 2

Coronary artery disease - all lost with event

Total (n) Total (n)

Study randomized to randomized to events (n) events (n)

Maximum Maximum

Favours treatment

Favours control

Relative %

acronym treatment  control treated  control Risk (95% Cl)  Weight
All-cause mortality I
ACTION 3825 3840 491 470 - 1.05(0.93, 1.18) 25.43
EUROPA 6110 6108 378 420 - 0.90 (0.79, 1.03) 22.65
HOPE 4645 4652 482 569 - 0.85 (0.76, 0.95) 26.16
PART-2 308 309 16 26 —t 0,62 (0.34, 1.13) 2.20
PEACE 4158 4132 365 402 - 0.90 (0.79, 1.03) 22.54
SCAT 229 231 8 1 0.73(0.30, 1.79) 1.03
Subtotal (I-squared = 42.9%, p =0.119) 0.91 (0.83, 1.00) 100.00
Major cardiovascular events
ACTION 3825 3840 625 637 - 0.99 (0.89, 1.09) 23.65
EUROPA 6110 6108 491 603 - 0.81(0.73,0.91) 22.40
HOPE 4645 4652 651 826 - 0.79 (0.72, 0.87) 24.28
PART-2 308 309 29 38 —_— 0.77 (0.48, 1.21) 4.72
PEACE 4158 4132 462 488 - 0.94 (0.83, 1.06) 21.82
SCAT 229 231 16 30 —_— 0.54 (0.30,0.96) 3.13
Subtotal (I-squared = 68.4%, p = 0.007) le) 0.86 (0.7, 0.96) 100.00
AEs leading to discontinuation
ACTION 3825 3840 570 351 - 1.63 (1.4, 1.85) 27.89
EUROPA 6110 6108 227 13 — 2,01 (1.61, 2.51) 22.70
HOPE 4645 4652 88 70 —— 1.26 (0.92, 1.72) 18.04
PART-2 308 309 31 4 ———————————— 7.78(278,21.76B.48
PEACE 4158 4132 655 332 - 1.96 (1.73, 2.22) 27.90
Subtotal (I-squared = 77.7%, p = 0.001) < 1.81 (1.48, 2.22) 100.00
NOTE: Weights are from random effects analysis
T
1 2

Favours treatment

Favours control
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eFigure 16 - Ad hoc sensitivity analyses based on risk of bias assessment

Stroke - primary prevention excl. ALTITUDE

Study Stroke  Participants  Stroke  Participants %
acronym treated treated (n) control  control (n) ES (95% CI) Weight
il
ACTIVE | 379 4498 41 4478 - 0.92(0.80,1.05)  38.94
1
BCAPS 1 396 7 397 : 0.14 (0.02,1.16)  0.85
1
'
DREAM 4 2571 8 2593 —0—:—— 0.50(0.15,1.67)  2.48
|
HOPE-3 75 6291 94 6301 —_— 0.80(0.59, 1.08) 2217
NAVIGATOR 105 4194 132 4207 — 0.80(0.62,1.03) 26.36
|
PHARAO 3 505 1 503 2.99 (0.31,28.63) 0.73
1
'
v '
PREVENDIT 1 431 10 433 * 1 0.10(0.01,0.78)  0.88
1
'
VANEPHRON 18 704 18 705 —_—— 1.00 (0.53, 1.91) 7.60
0
Overall (I-squared = 34.1%, p = 0.156) 0 0.83 (0.68,1.01)  100.00

NOTE: Weights are from random effects analysis

Favours treatment Favours no treatment

MACE - CAD trials excl. HOPE

Study MACE Participants MACE Participants %
acronym treated treated (n) control control (n) ES (95% Cl) Weight
i
ACTION 444 3644 458 3661 —_— 0.97 (0.86, 1.10) 30.13
i
i
EUROPA 488 6107 603 6108 —_— 0.81(0.72,0.91) 31.45
!
i
PART-2 29 308 37 308 T 0.78 (0.49, 1.24) 5.75
i
PEACE 396 4092 420 4064 — 0.94 (0.82, 1.07) 28.86
i
SCAT 16 229 30 231 . 0.54 (0.30, 0.96) 3.81
Overall (I-squared = 53.2%, p = 0.074) <> 0.88 (0.78, 0.99) 100.00

NOTE: Weights are from random effects analysis

T T
5 1 2

Favours treatment Favours no treatment
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eFigure 17 — Funnel plot for all-cause mortality

Funnel plot with pseudo 95% confidence limits
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eFigure 18 — Funnel plot for major cardiovascular events
Funnel plot with pseudo 95% confidence limits
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Harbord’s test for small-study effects p = 0.410
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eFigure 19 — Funnel plot for adverse events leading to discontinuation

4 2 0
1 1 1

SE of log RR for AEs leading to discontinuation
.6
1

.8
1

Funnel plot with pseudo 95% confidence limits

0

1

Log RR for AEs leading to discontinuation

RR = relative risk. SE = standard error. AEs = adverse events.
Harbord’s test for small-study effects p = 0.712

eFigure 20 — Funnel plot for cardiovascular mortality
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Harbord’s test for small-study effects p = 0.507
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eFigure 21 — Funnel plot for myocardial infarction
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Harbord’s test for small-study effects p = 0.599

eFigure 22 — Funnel plot for stroke
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RR = relative risk. SE = standard error.
Harbord’s test for small-study effects p = 0.267
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eFigure 23 — Funnel plot for heart failure

Funnel plot with pseudo 95% confidence limits
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Harbord’s test for small-study effects p = 0.854
eFigure 24 — Funnel plot for hypotension-related adverse events
Funnel plot with pseudo 95% confidence limits
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RR = relative risk. SE = standard error.
Harbord’s test for small-study effects p = 0.060

23

Brunstrom M, Carlberg B. BMJ Open 2019; 9:€026686. doi: 10.1136/bmjopen-2018-026686



Supplementary material BMJ Open

eFigure 25 — Funnel plot for renal impairment

Funnel plot with pseudo 95% confidence limits
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eTable 1 — Studies excluded due to high risk of bias or missing data

Study ID Reason for exclusion

DIRECT Prevent 11 Cardiovascular events were evaluated as adverse
DIRECT Protect 11 events, and therefore not blinded. Also,

DIRECT Protect 2 12 cardiovascular events were not followed-up in

people who discontinued treatment, meaning that
> 700 patients were lost to follow-up regarding
these events. Based on the above, we judge the
DIRECT trials to be at high risk of both detection
bias and attrition bias.

EUCLID 3 No outcome data

HDFP 4 Patients in the intervention group and patients in
the control group were treated at different clinics.
We therefore judge this trial to be at high risk of
performance bias.

Hunan study 5 Original publication could not be retrieved. Data
from previous meta-analyses were of uncertain
quality. For example number of strokes differed by
tenfold in the analyses by Ettehad et al. and Law et
al. Risk of bias assessment could not be made.

INTACT ¢ No blood pressure difference between groups.
MDRD 7 No outcome data.

NICOLE 8 No blood pressure data.

PATS? 30 % of patients were lost to follow-up. This was

about five times the number of events, which
means this trial is at high risk of attrition bias.
STONE 10 Randomisation likely to have failed based on large
difference in number of participants in each
treatment arm. We judged this trial to be at high
risk of selection bias.

Suzuki -08 11 All patients received hemodialysis and there was
no difference in blood pressure between treatment
groups. Although hemodialysis was not a pre-
specified exclusion criteria, it alters physiology,
affecting blood pressure and drug
pharmacokinetics in such a way that the results in
these patients are not applicable to the general
population.

Syst-China 12 Treatment allocation was not random. Therefore
this trial is at high risk of selection bias and does
not fulfil the inclusion criteria of this systematic
review.

USPHS 13 > 30 % of patients dropped out, not specified how
many were lost to follow-up respectively followed
for outcomes. Vital status not known for 26
patients, compared to 6 deaths. This suggests high
risk of attrition bias. Furthermore, treatment
groups differed by 2 mm Hg in systolic blood
pressure at baseline, and 60 % vs 40 % on prior
antihypertensive therapy.

Note: Several of the studies presented above were outside the eligible blood pressure range. They are
presented here because exclusions based of risk of bias were done before selection on blood pressure
data.
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eTable 2 - Absolute risk of MACE in primary preventive trials

Study ID Pts (n) MACE (n) Follow-up (y) | 10-year
MACE-rate
(%) *
ACTIVE ] 9016 1926 4.1 52
ALTITUDE 8561 1129 2.7 49
BCAPS 793 18 3.0 7.6
DREAM 5269 56 3.0 3.5
HOPE-3 12705 539 5.6 7.6
Lewis -93 409 - 3.0 -
NAVIGATOR 9306 752 6.5 12
PHARAO 1008 13 3.0 4.3
PREVEND-IT 864 42 3.8 13
ROADMAP 4447 - 3.2 -
Ravid -98 194 - 6.0 -
VA-NEPHRON 1448 270 2.2 85

Pts = participants. MACE = major cardiovascular events.

* 10-year MACE-rate was calculated as (MACE/Pts)x(10/duration).
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eTable 3 - Risk of bias table

Study acronym Random Allocation Blinding of | Blinding Incomplete | Selective | Other
sequence concealment | participants | of outcome reporting | sources
generation and outcome | data of bias

personnel assessors

ACTION 14 Low Low Low Unclear Low Low Low

ACTIVEI 15 Low Low Low Low Low Low Low

ALTITUDE 16 Low Low Low Low Unclear Low _

BCAPS 17 Unclear Unclear Unclear Unclear Low Low Low

DREAM 18 Low Low Low Low Unclear Low Low

EUROPA 19 Unclear Unclear Low Unclear Low Unclear

HOPE 20 Low Low Low Low Low

HOPE-3 21 Low Low Unclear Low Low

Lewis -93 22 Low Low Low Low Low

NAVIGATOR 23 Low Low Low Low Unclear Low Low

PART-2 24 Low Low Low Unclear Low Low Low

PEACE 25 Low Low Low Unclear Low Low Low

PHARAOQ 26 Low Low Unclear Low Low Low Low

PREVEND-IT 27 Low Low Low Low Unclear Low Low

Ravid -98 28 Low Low Low Low Unclear Low Low

ROADMAP 29 Low Low Low Unclear Low Low Low

SCAT 30 Unclear Unclear Unclear Unclear Low Low Low

VA-NEPHRON 31 Low Low Low Unclear Unclear Low Low
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eTable 4 - Hypotension-related adverse events

Study ID Pts (n) Events (n) RR for hypotension
NAVIGATOR 8 401 3644 1.17
ACTION 7 305 558 1.20
HOPE 9 297 158 1.26
VA NEPHRON 1409 19 1.38
ALTITUDE 8 339 876 1.47
HOPE-3 12 592 347 1.67
ACTIVE | 8 976 191 1.98
EUROPA 12215 77 3.53
ROADMAP 4 341 64 9.56

Note: the apparent asymmetry in the funnel plots is not primarily due to smaller studies having extreme
results; rather studies with few events show larger relative risks. This should be interpreted cautiously,
but might represent different thresholds for reporting adverse events in different trials, with larger
relative risks for more severe events.
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eResults - Risk of bias assessment and description

Risk of bias was judged as low when we found a clear description that fulfilled the criteria for low risk of bias
according to Cochrane Collaborations risk of bias assessment tool. Risk of bias was judged as unclear if we
could not find an adequate description, or if the described methods did not fulfil the criteria for either low or
high risk of bias. High risk of bias was assigned when we found a description of a study characteristic of
methodological feature known to be associated with biased effect estimates.

All included studies were described as randomized double-blind placebo-controlled trials. Studies judged be at
unclear risk of bias for the first three domains generally provided no further description of how randomization
and/or blinding was achieved, yet we have no reason to believe it failed. Trials judged to be at unclear risk of
bias in the forth domain generally described that outcomes were assessed by a separate committee, but did not
explicitly describe this committee as blinded.

Several trials were judged to be at unclear risk of bias for incomplete outcome data. We used this label when
attrition was small and asymmetric (ALTITUDE), or when loss to follow-up-rates were higher than event-rates
(others). None of the included trials had large and asymmetric loss to follow-up.

Lewis -93 reported myocardial infarction, stroke, and heart failure for both groups combined, and is therefore
judged to be at high risk of bias for these outcomes. This is not likely to affect overall results, however, because
Lewis -93 was a small study with very few events compared to overall analyses.

We assessed early termination, changes in protocol and sponsor involvement as other potential sources of bias.
In EUROPA, the definition of the primary outcome changed during follow-up. Although this might affect the
interpretation of the study findings, outcomes used in our analyses where based on pre-defined criteria and not
on whether they were primary or secondary in individual studies. Thus it should have little impact on our
analyses.

ALTITUDE and HOPE were stopped pre-term due to interim findings. ALTITUDE was stopped due to an
increased risk of stroke in the intervention group, whereas HOPE was stopped due to decreased risk of major
cardiovascular events in the intervention group. To test the impact of these trials on overall results, we
performed ad-hoc sensitivity analyses where they were excluded. Exclusion of ALTITUDE from the primary
preventive stroke analysis moved the estimate slightly more towards benefit (relative risk 0.83, 95 % confidence
interval 0.68-1.01, compared to 0.89,0.73-1.09 when ALTITUDE was included). Exclusion of HOPE from the
MACE analysis for CAD trials moved the estimate slightly towards neutrality (0.88, 0.78-0.99, compared to
0.85,0.77-0.94 when HOPE was included).

29

Brunstrom M, Carlberg B. BMJ Open 2019; 9:€026686. doi: 10.1136/bmjopen-2018-026686



Supplementary material BMJ Open

eReferences

1. Bilous R, Chaturvedi N, Sjolie AK, et al. Effect of Candesartan on Microalbuminuria and
Albumin Excretion Rate in Diabetes Three Randomized Trials. Ann Int Med 2009; 151(1): 11-U27.

2. Tillin T, Orchard T, Malm A, Fuller J, Chaturvedi N. The role of antihypertensive therapy in
reducing vascular complications of type 2 diabetes. Findings from the DIabetic REtinopathy Candesartan Trials-
Protect 2 study. J Hypertens 2011; 29(7): 1457-62.

3. Chaturvedi N, Stevenson J, Fuller JH, et al. Randomised placebo-controlled trial of lisinopril in
normotensive patients with insulin-dependent diabetes and normoalbuminuria or microalbuminuria. Lancet
1997; 349(9068): 1787-92.

4. Langford HG, Stamler J, Wassertheilsmoller S, Prineas RJ. All-cause mortality in the
Hypertension Detection and Follow-up Program - findings for the whole cohort and for persons with less severe
hypertension, with and without other traits related to risk of mortality. Prog Cardiovasc Dis 1986; 29(3): 29-54.

5. Sun M, Zhou H, Jia Z. Prevention and treatment of stroke after hypertension for ten years in
Hunan Province. Zhonghua Nei Ke Za Zhi 1997; 36(5): 312-4.
6. Lichtlen PR, Hugenholtz PG, Rafflenbeul W, Hecker H, Jost S, Deckers JW. Retardation of

angiographic progression of coronary-artery disease by nifedipine - results of the international nifedipine trial on
antiatherosclerotic therapy (INTACT). Lancet 1990; 335(8698): 1109-13.

7. Klahr S, Levey AS, Beck GJ, et al. The effects of dietary-protein restriction and blood-pressure
control on the progression of chronic renal-disease. N Engl J Med 1994; 330(13): 877-84.

8. Dens JA, Desmet W], Coussement P, et al. Long term effects of nisoldipine on the progression
of coronary atherosclerosis and the occurrence of clinical events: the NICOLE study. Heart 2003; 89(8): 887-92.
9. Liu L, Wang Z, Gong L, et al. Blood pressure reduction for the secondary prevention of stroke: a
Chinese trial and a systematic review of the literature. Hypertens Res 2009; 32(11): 1032-40.

10. Gong LS, Zhang WZ, Zhu Y], et al. Shanghai trial of nifedipine in the elderly (STONE). J
Hypertens 1996; 14(10): 1237-45.

11. Suzuki H, Kanno Y, Sugahara S, et al. Effect of angiotensin receptor blockers on cardiovascular
events in patients undergoing hemodialysis: An open-label randomized controlled trial. Am J Kidney Dis. 2008;
52(3): 501-6.

12. Liu LS, Wang JG, Gong LS, Liu GZ, Staessen JA, Systolic Hypertension China C. Comparison

of active treatment and placebo in older Chinese patients with isolated systolic hypertension. J Hypertens 1998;
16(12): 1823-9.

13. Smith WM. Treatment of mild hypertension - results of a 10-year intervention trial. Circ Res
1977; 40(5): 98-105.
14. Poole-Wilson PA, Lubsen J, Kirwan BA, et al. Effect of long-acting nifedipine on mortality and

cardiovascular morbidity in patients with stable angina requiring treatment (ACTION trial): randomised
controlled trial. Lancet 2004; 364(9437): 849-57.

15. Yusuf S, Healey JS, Pogue J, et al. Irbesartan in Patients with Atrial Fibrillation. N Engl J Med
2011; 364(10): 928-38.

16. Parving HH, Brenner BM, McMurray JJV, et al. Cardiorenal End Points in a Trial of Aliskiren
for Type 2 Diabetes. N Engl J Med 2012; 367(23): 2204-13.

17. Hedblad B, Wikstrand J, Janzon L, Wedel H, Berglund G. Low-dose metoprolol CR/XL and
fluvastatin slow progression of carotid intima-media thickness: Main results from the Beta-Blocker Cholesterol-
Lowering Asymptomatic Plaque Study (BCAPS). Circulation 2001; 103(13): 1721-6.

18. Bosch J, Yusuf S, Gerstein HC, et al. Effect of ramipril on the incidence of diabetes. N Engl J
Med 2006; 355(15): 1551-62.
19. Fox KM, Investigators EtOrocewPiscAd. Efficacy of perindopril in reduction of cardiovascular

events among patients with stable coronary artery disease: randomised, double-blind, placebo-controlled,
multicentre trial (the EUROPA study). Lancer 2003; 362(9386): 782-8.

20. Yusuf S, Sleight P, Pogue J, et al. Effects of an angiotensin-converting-enzyme inhibitor,
ramipril, on cardiovascular events in high-risk patients. N Engl J Med 2000; 342(3): 145-53.

21. Lonn EM, Bosch J, Lépez-Jaramillo P, et al. Blood-Pressure Lowering in Intermediate-Risk
Persons without Cardiovascular Disease. N Engl J Med 2016.

22. Lewis EJ, Hunsicker LG, Bain RP, Rohde RD. The Effect Of Angiotensin-Converting Enzyme-
Inhibition On Diabetic Nephropathy. N Engl J Med 1993; 329(20): 1456-62.

23. McMurray JJ, Holman RR, Haffner SM, et al. Effect of valsartan on the incidence of diabetes
and cardiovascular events. N Engl J Med 2010; 362(16): 1477-90.

24. MacMahon S, Sharpe N, Gamble G, et al. Randomized, placebo-controlled trial of the

angiotensin-converting enzyme inhibitor, ramipril, in patients with coronary or other occlusive arterial disease.
PART-2 Collaborative Research Group. Prevention of Atherosclerosis with Ramipril. J Am Coll Cardiol 2000;
36(2): 438-43.

30

Brunstrom M, Carlberg B. BMJ Open 2019; 9:€026686. doi: 10.1136/bmjopen-2018-026686



Supplementary material BMJ Open

25. Braunwald E, Pfeffer MA, Domanski M, et al. Angiotensin-converting-enzyme inhibition in
stable coronary artery disease. N Engl J Med 2004; 351(20): 2058-68.
26. Luders S, Schrader J, Berger J, et al. The PHARAO study: prevention of hypertension with the

angiotensin-converting enzyme inhibitor ramipril in patients with high-normal blood pressure - a prospective,
randomized, controlled prevention trial of the German Hypertension League. J Hypertens 2008; 26(7): 1487-96.

27. Asselbergs FW, Diercks GF, Hillege HL, et al. Effects of fosinopril and pravastatin on
cardiovascular events in subjects with microalbuminuria. Circulation 2004; 110(18): 2809-16.
28. Ravid M, Brosh D, Levi Z, Bar-Dayan Y, Ravid D, Rachmani R. Use of enalapril to attenuate

decline in renal function in normotensive, normoalbuminuric patients with type 2 diabetes mellitus - A
randomized, controlled trial. Ann Intern Med 1998; 128(12): 982-+.

29. Haller H, Ito S, Izzo JL, et al. Olmesartan for the Delay or Prevention of Microalbuminuria in
Type 2 Diabetes. N Engl J Med 2011; 364(10): 907-17.
30. Teo KK, Burton JR, Buller CE, et al. Long-term effects of cholesterol lowering and angiotensin-

converting enzyme inhibition on coronary atherosclerosis - The Simvastatin/Enalapril Coronary Atherosclerosis
Trial (SCAT). Circulation 2000; 102(15): 1748-54.

31. Fried LF, Emanuele N, Zhang JH, et al. Combined Angiotensin Inhibition for the Treatment of
Diabetic Nephropathy. N Engl J Med 2013; 369(20): 1892-903.

31

Brunstrom M, Carlberg B. BMJ Open 2019; 9:€026686. doi: 10.1136/bmjopen-2018-026686



